Kinetics of hemolysis induced by a toxin from Bacillus thuringiensis israelensis.
The kinetics of hemolysis resulting from the action on rabbit erythrocytes of a highly purified cytolytic toxin (26,000 mol. wt) isolated from a spore-crystal mixture of Bacillus thuringiensis israelensis was studied. Course of hemolysis, as determined by release of hemoglobin, yielded sigmoid curves whose maximum slopes were taken as a measure of the rate of lysis. Hemolysis occurred without an induction period, and the rate of lysis was a linear function of toxin concentration. Rate of hemolysis as a function of temperature yielded an Arrhenius constant of 9300 calories per mole. The toxin was active between pH 4.5 and 8.0. Lysis was strongly inhibited by Cu2+, Fe2+ and Zn2+ in concentrations as low as 0.025 M. Phosphatidylserine, phosphatidylinositol, phosphatidylcholine and sphingomyelin inhibited lysis, whereas phosphatidylethanolamine, cerebroside, cholesterol and major integral erythrocyte membrane proteins caused little or no inhibition. Inhibition of lysis by sucrose indicates that hemolysis is of the colloid-osmotic type.